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ABSTRACT: The edsorption effect of fuelble motallic enatingy on the nechanioal 
properties of relatively herder -te<fuse metain has been studied. The experiment 
involved an electron irradiation of polycrystelline xine samiles coated with fusible. 
euteatiest 2neSn (85 atomic % Sn), Zn~Cd (73,2 atomic % Cd), and Zn-Pb (97 atomic | 
¢ Pb), The electron energy used wae l-l.2 Moy, The electron doseu bteinad from 4” 
‘near accelerator varied from 1016 to 3.7 = 1017 electrons/un2., the irradiation 
doses were determined by the intensity of the electron flu, the dyrhdiation area 
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vel, The relation between the relative hardening and tho inwadiation tima at 
temperatures of 20C and 200-2200 was determined, #3 was the relation between the 
reintive hardoning and temperature, The authors conelude that the drradiation of | 
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ABSTRACT: It was shown recently (V, V. Korshak and MN. I. Bekasova, Vy*so- 
komolek. Soyed. 5, 1447 (1963)) that borasolestare polymerized under the action 
of ionizing radiation and form polymer products of polycyclic structure. It can 
be expected that irradiation may produce a similar effect in cyclic phosphinobor- 
ines. The authora selected for this purpose the trimeric cyclic dimethyl phos- 
The irradiation was accomplished with the electronic accolerator 0 
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ACC NR: aioqo57 SOURCE COLE: vufoG00/66/000/000/0160/o164 


“AUTHOR: Morozov, Yu. L.y; Vitushkin, N. I.) Glazunov, P. Ya.; Rafikov, S. Ra; 


Ponuhars A. Ing Tsotlin, B. L. 
‘ORG: Tnstitute of Organomotallic Compounds AN SSSR (Institut olomontcorganichaskikh 
'soyedinenty AN SSSR); Scientific Research Institute for Fiborglass (Nauchno= 
|isslodovatel'skiy institut steklovolokna); Institute of Fhysical Chemistry AN SSSR 
neue figicheskoy khimii AN SSSR) 


Ears Radiation gas phase graft polymerization on glass fibors 
} 


‘SOUHCS: =Simpozium po radiatsionnoy khimid polimorev, Moscow, 1964, Raddats ionnaya 
‘Khindya polimoerov (Radiation chemistry of polymers); doklady simpoztuma. Moscow, 
oe Nauka, 1966, 160-164 


MPO PIC TAGS: radiation polymerization, graft copolymer, polymorization kinetics, glass ' 
fiber, acrylonitrile 
I 

ABSTRACT! «Tho Ieanatdean of radiation gas phaso graft polymerization onto inorsanic 
‘surfaces wore tnvasbigated using K ray tubo ‘IRfs<Ja as tho radiation sources, 
merylentirile ag the monomor, and three typos of glass fibers as substrates 

4) conventional nonalkaline nonporous glass fibor, 6-7? micron diametory 2) fino«pored 
(6? affootive pore diameter) fiber made by treating tho forner with hydrochior io 

4 


( 
1 
4 
4 
i 
' 
| 


ok © aN a ee ee eet 
7 lea : 


hae ws 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020010-3" 


"APPROVED FOR RELEASE: 09/24/2001 _ CIA-RDP86-00513R000500020010-3 


PACE MP: si¥oaiggy 


acdd; and, 3) coarse~pored fiber (UO & offoctiva pore diamotor) made by acid troatment | 
lot sodium boroaiiicate fiborglass. Reaction ratos were maasured directly under tho 
[boam with the help of a MeBain type device. Induction of tho graft polymerization 
jreaction on the nonporous fiber was slow; with the porous materials the induction 
'yoriod was short, with more polymer forming on the coarser material, However wher the 
(pores were Filled, the vraft polymerization reaction rate wan about tae same as on tha 
‘nonporous surface, Initial polymerization rates on all threo fibers reached Liniting 
Values with monomer concentrations-<at acrylonitrile vapor pressures wore well under 
{100 ma Hg. In the porous samples the process rate isa linear function of the sorbed 
monomer concentration; tha energy of activation is about. 7} keal/mol. Tho 
polymerization rate is proportional to the square root ef tha dosage for nonporous 
substrates--glass fiber, aerosil, powdered silica gel. Radical reaction mechanism waa 
confirmed. The polymerization rate is a linoar function of the dosage for the fine 
pored material, probably due to steric hindrance inside the porns rather than to a 
different reaction mechanism. Reaction initiation on motallio mxide and silicate 
materials is probably associated with the formation of thu caygun don radical under 
Jonizing radiation. Orig. art. hast /% figures. 


SUB CODE: 07, 11/ SUBM DATE: 25dui66/ ORIG REF: 007 
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MVERHART, John L.; GLAZUNOV,S,G., [translator], reduktor; LUZENIKOV, 
L.P.,{tranelator], redaktor; ARKHANGRL' SKAYA,H.5., radaktor ; 
RVENSOW,I.M., tekhnicheskiy redaktor 


[Titanium and titanium allys. Translated from the Ruglish] 

Titan i ego splavy. Perevod s angliiskogo. Moskva, Gos .ne.uchno- 

tekhn.izd-vo lit-ry po chernoi i tavetnoi metallurgii, 1956. 

138 p. (MERA 9:3) 
(Titanium) 
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"titanium," by A. D. McQuillan and M. K. McQuillan (Wew York 1956, 
466 pp), reviewed by S. G. Glazunov, love Knigt ga Rubezhon, 


are included. The translation of this book is already under way by Met- 
allurgizdat and the action taken is much approved by the reviewer. (U) 
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h; BARZIY, Vyaches]av Kupriyanowich; 
GLAZUNOY, Sergey Georgiyevich; KUZMA, Tanaz® Stepanomna; 
popoy, Boris Nikolayevich; OGURTSOV, Aleksandr Lvanovich; 
OL'SHANSKAYA, I.V., insh., ved. rdd.; PONOMAREV, V.A., 


tekhn. red. 


of ingot forging and the continuous rolling of 


[Technology 
YTLD titanium shuet. yver-all 


large-size, commercially Fure, 
mechanization of the loading and unloading of ingots from 
holding ae Tekhnologiia kovki slitkov i nepreryvnod 
prokatki krupnogabaritnogo lista 12 takhnicheski chistogo 
titana VTLD. Kompleksnaia mekhanizatsiia protsensov yagruakd 
tovok iz metodicheskot pechi. {By} A.L. 

, Filial Yses.in-ta nauchn. i tekhn, in- 
17 p. (Peredovol nauchno~tekhnicheskii 4 
yt. Tema 5. Mo.M-58-22/3) 

(MIRA 16:3) 
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Titanium and Its Alloys (cont. } Ab 1 
Airerart Industry of the USS ) 
Structure and Properties of VP-2 


_Glazunov, s.G. (Ministry of the 

Errect of Heat Treatment on the 
Alloy 

The author makes a study o 

properties of V~-2 alloy a 


Og 
tf existing data on the strucsure and 
g affected by normalization. (Typi- 
eal composition of alloy: © - 0,61 percent; Cr - 2.34 nercent; 
At "toe percent; si - 0.05 percent; Fe - O.4L percent ; TL - 


remainder). He shows that two critical temperature ranges eX- 
23 af transforma- 


ast for this alloy, corresponding to two type 
tion-viz., the 950-1610° c range, in waich the alpha-plus-beta 
structure is converted into the peta structure, and the 450-600 ° 


range in which the solid solution decomposes with precipitation 
of the intermetallic compound TiCr,. Conclusions. 1) The 
strength and hardness of VT-2 alloy are determined by the tem- 
perature of the complete peta transformation. When the content 
of the principal alloying elements is kept within esvablished 
limits (2.3 percent Cr 1-2 percent Al.) and the nitrogen content 
does not exceed 0.07 percent, the transformation temperature da- 
pends on the oxygen content. 2) yr-2 alloy ex<nibits optimum 
mechanical properties after normalization when the transrormation 
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TL 
Titanium and Its Alloys (Cont.) AT-]. 
temperature lies between 970 and 10G0° ©, 4) When bhe “reansfor- 


mation temperature lies below n70°, the alloy has greater ductility 
but less gates In order to raise the ultimate strengtn to 

100 kg/mm (the minimum required under certain engineering condi- 
fia). ee alloy must be subjected to additional heat treatment 
(heating for 1 hour at 750-300°, followed by cooling 1n air). 

4) To increase the ductility of the alloy when its transforma- 
tion temperature lies between 1010° and 1020° and wien its elonga- 
tion is a little below the minimum of d percent, the alloy must 

be heated additionally at 650-700° after normalization. 5) When 
the transformation temperature exceeds 1020° the ductility is so 
low that it cannot be increased sufficiently to meet engineering 
demands. 6) Tests made at 300,400,500, and 600° G for periods of 
50,100,150, and 200 hr showed that T- 2 alloy undergoes aging at 
500°, accompanied by a decrease in ductility. There are figures, 
2 tables, and 3 references (2 Soviet and 1 English). 


Stroyev, A.S., Ye.N. Novikova (Ministry of the Alrerart Industry 

of the USSR) Increasing the Surface Hardness and Wear Resistance 

of Titanium Alloys by Means of Thermodiffusion Impregnation 107 
Experiments were conducted in the impregnation of rorged tl- 
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GLAZUNCV, S.G, 


Effect of heat treatment on the structure and properties of the BT2 
alloy. Titan i ege splavy no. 1:99-106 '58. (MIRA 14:5) 


1, Ministerstve avistsionnoy promyshlennosti SSSR, 
(Titanium alloys---Metallography) (Phase rule and equilibriun) 
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The Effect of Hydrogen on the Structure and Properties af Titaniut 
and its Alloys 


Submitted: 
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alloys with the P or (%+) structure and littie + 
known about the ‘mechanism of embrittiement in alloys =f 
this type. The presence of hydrogen in the (A+) 
alloys is revealed by low ductility of materials tested 
for tensile strength at slow rates of loading, and by 
premature brittle fracture in creep at roon temperature, 
Alloys with the structure are not sensitive ts nydrogen 
even when it is present in quantities that markedly affect 
the properties of the « and (K+) alloys, Ths 
original properties of titanium alloys, which ate adversaly 
affected by the presence of hydrogen, can be restored by 
a suitable vacuum heat treatmant. 
There are 28 referances (21 English, 3 Soviet, 
and 1 French) 

July 8, 1957 
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SOV 2k Sib 5/55 
AUTHORS: S.G. Glazunov, I.I. Kornilov and A,M, Yakimova 
TITLE: The Effect of Hydrogen on the Structure and Properties -: 
Titanium and its Alloys (Vliyaniye vodoroda na strusta... 
i svoystva titana i yego splavov) 


PERIODICAL: Izvestiya akademii nauk SSSR, otdeleniye teknnicheskikh 
nauk, 1958, Nr 6, pp 30-36 (USSR) 


ABSTRACT: On the basis of data published by various tLuvestigator: 
up to 1956 the authors of this paper constructed a more 
accurate equilibrium diagram of the systen titaniun- 
hydrogen showing the region of low tamperature transfor- 
mations, They arrived at the conclusion that the 
mechanism of hydrogen embrittlement of titaniua is deter - 
mined by the type of the structure o% tha alloy, namaly: 
a) In technical titanium and in alloys with the of 
structure embrittlement is due to the presence of ths 
hydride phase formed as the result of tha eutectoid 
transformation. The main manifestation of the hydrogen 
embrittlement of the alloys with the © structure is 

Card 1/2 their increased notch sensitivity v) There is no 

evidence of the formation of the hydride phase in the 
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PERIODICAL: 


ABSTRACT: 
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_ Glazunov, 8.G., Kornilov, I.f. Yskimeva, AU. 
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(Moséow) 

Te Effect of Hydrogen on the Structure ang Properties 

of Industrial Alloys Vf2, /7T5 and VLS-2 (Vi yankys 

vodoroda na strukturu i svoystva rothpehhennyen solavoy 

vyT2, VE4, VT3-1) 
Izvestiya Akademii Nauk SSSR, Ctéelaniys Texunicheskizh 
tiauk, 1958, Nr 9, pp ly - 24 (USSR) 


The experimental spceimens were | 
quality, Ti-based alloys of tne  (c 

alloying elements being Cr and A} (atiove: W02 ead WTF). 
or Cr, Al and Mo (alloy yVP4--1). The complete chemicrl 
analysis of the alloys is given ing able cn p ly. Ae 
industrial h.f. induction furnace wae used for the 
preparation of the VT2 alloys which were meived in a 
graphite crucible, ina neutral atmesphere. The VTS 
and YVf3-1 alloys, melted in a vacuumearc furnace with 
a water-cooled copper hearth using a4 consumable electrode, 
were characterised by a much lower ©, H and 4 content. 
To ensure that the effect of H on tne properties of the 
VT2 alloys would not be obscured dy the efiect of other 


emared: Pp dn Cw area) 


i 
(a # J) type, the main 
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fhe Effect of Hydrogen on the Structure and Properti 
Industrial Alloys VT2, VT4 and V@3Z-1 


metallurgical factors, tne following procedure was 
adopted. Two melts with a maximum H content were 
selected and one half of this material was vacuum 
annealed (96 hours at 700 “C). After this treatment 
which reduced the H content of the alloy from 0.06 to 
0.009 wt%, both the treated and yatreated naterials were 
normalised (30 minutes at 1 050 ~C followed by air 
cooling). To obtain specimens of the VTS and vT3-1 
alloys with the H content yarying between 0.005 and 
0.12 wt%, the alloys placed in evacuated quartz smiles 
together with a quantity of titanium hydride were held 
for 10 hours at 700 ~C and ccoled in water. The H 
content was calculated from the increase of weight of 
the alloy specimens, the accuracy of this method having 
been confirmed by the results of the vacuum fusion and 
spectrographic analysis. To ensure that all the 
materials were in the same structural ccndition, they 
were heat-treated in the rollowipg manner: alloy ¥T% - 
air cooled after 3 hours at_.750 ~C alley VP3-1_- air 


cooled after 30 min at 870 Cs and i hour ab 650 "C. 
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SOV/eL aise ee: z aA. 
The Effect of Hydrogen on tne Structure and Properties oF 
Industrial Alloys VT2, VT3 and VT3-1 


For the tensile tests of the VT2 and aes alloys, 


both the standard and notched sest pie wele used 
(V-notch, 60 angle, 0.5 mm root diameter) “ne mte of 
strain being 14.5 mm/1mit. The tengite strerys! f5y°* the 
standard and notched specimens (o,” ard ce respec- 
tively), elongation, 6 , and reductoan of wea, yoy ct 
the VT2 alloy with a low and high Hh, canteat sested eh 
various temperatures (-/0 to + 400 "OJ ara guiven in 
Table 1. The effect of the rate of strain, ¥ , on , , 


6 and Y of the YT2 and VI%-1 (Tsile 2) was studied. 


. room temperatures on shtaddard te:s pleases a 
0.16, 14.5 and 56.5 mm/min. The jinpecs strength (a) 
of hase two alloys in relation tg t their H content, q 


was determined in the +20 to ~’0 “C temperature ranse and 
the results are reproduced poupniealeg in Bisure 1. The 
thermal stability of the VI3 and VI3-2 elicys was studied 


by means of room temperature tansiie tests (v = 14.5 m/min) 


carried out on test pieces heat-treated at 400 and 450 °C 
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for 100 hours. Figures 2 and 3 show now ad, , 6 and f 
of these two alloys (in the untreated sbete and after 
treatment at 400 and 450 ~C) are affected by taueir 

hydrogen content. The fatigue Limit and creep resistance 

of the VT2 alloy with a high and low # conte nb was also 
tentatively investigated. The analysis cf the resuits 

of the mechanical tests and examlouition ar tne mbers- 
structure of the investigated alloys ied to the 

following conclusions: 1) Aithough tue aoich sensitivity 
of the VfQ and V~23-1 alleys at rocm tempernt: inc rasses 
rapidly with increasing H convent, the t ranical vroperties 
of these alloys as mensured by the benghiia test 

on unnotched test pieces are net afsected by the presence 

of 0.005 to 0.08%.H. OSince the tensile strength of the 

vVT2 and VT3-1 alloys increases with inireasing rate sf 
strain, the testing procedures for Ti allays should be 
standardised. a) Variation of the E ecntent in the 0.005 
- 0,08% range does not affect the law 4 
(-40 to -70 ~C) tipeces strength of the ; 
4) When the H content of the YTS alley tine a.c 5153. 
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the alloy becomes brittle after 100 hcurs at +00 cr 450 =G3 
This critical value ef the Ho ccntent cun te .casiderably 
increased by addition of 1-2% moistdenem. 5) Phe 
eutectoid decomposition of the J-phuse in the 
resulting in the precipitation <r an jnterzetallac 
compound TiCr, is accelerated by tle presence of C.O1 
0.035% H. On the cther hand, ne eutectold decompesiticn 
of the B-phase was observed in the VPI-2 allay (¥T4 alloy 
with 1.5% Mo) containing up to 0.12% UH (Figure 4). 
6) <A considerable reduction of the a sinvent cf£ the 
commercial Ti alloys can be ave ined hy tne applicaticn 
of the more modern me Lb one jae nf vacwum- arc 
fusion instead of h.f. melting, in a neutral atmeschere. 
9) If necessary, the H content of VIE alloys can be 
consjderably reduced by a lé-hour annealime treatnent at 
700 ~C in vacuum of the order: 


4 = 10 Pe i 1 x 10” om He. 


This treatment increases the ductility of the alloy wivnout 
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The Effect of Hydrogen on the Structure and Properties of 
Industrial Alloys v@2, vT% and VT3-1 
lowering its tensile strength, improves the creep 
resistance but does not affect the fatigue limit of 
the alloy. 
There are 4 figures and 4 tabdles. 
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AUTHORS : Kornilov, I.de, Glazunov, 5.G. and Yakiimeava, Acbie 
TITLE: Influence of Hydrogen on the Properties oboa dears} 


Creep Limit VT-& ALloy 


PERLODICAL: Fizika metaliov i netaslovedenlyes iyo, Yo ty 


pp 370-377 (USSR) 


ABSTRACT: The present paper is a cuntinuation of a series ot 
papers dealing with the study of the beitubenee ob 
hydrogen on the properties ol commercial babar thts addes- 
of « + f-structure. The aam of the present liveth tab bee 
was to study tne infinence ot dilterent gyrase & 
on the properties ot the VT-0 alloy (resaGiak Gerornat svt 
not more than 0.2% after 100 hours al a shies: ot 
24 kg/mm at 500°C). phe Collowing weidbs ol tite WT 
alloy were studied: (1) melt 7: voy. AL, te ite Me 
v.12% Fe, 0.08% Si, O,1% Oo at tue erties tes ‘eyed 
contents: 0.005, 0.015, 0.025, UeUF dun 
(2) melt oe: 6.3% Al, 3.25% Mo, Ge tlhe bey i Ge be 
O.2h% Oo at tae same aydrogen contents 4 , 3) 
6.6% Al, 3-U$o Mo, 0.05% Fey G.08s Si aa Ooh. 
the toliowing hydrogen contents: O.UGQ5, (Cl). 
(4) melt 1O-3: Geot Al, 3.0% Mo, edn Pes L 
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jnfrnence of Hydrogen on the Properties ok a tiger creep banat 
yr-u Alloy 
The alloys were saturated witn nydros es? hiv ok spt dedes 
constructed universal instrument for wie salticart les vk 
metals with gases and for tie anaissi ot ee 
extremely pure nydrogen was obtained b> Load 
agissociation of titanium nydriae§ tae ee bGRE EAT 
temperature was 700 Cs Melts ol bar VPou eee 
ditferent oxygen contents were obtaried var hee? 
titanium dioxide. An identical Pave neds setae al 
billets after saturation was ensured 3 awh ee eb 
treatment which was carried out in edectric rat 
air atmospiere. The heat treatient op tae Vie 
consisted in annealing at Goer eG Lee Se faite pots 
coohing in air. The mechanical propertye 
investigated by using Gagariu-type Pie cartes | 
strainins rate of 2.5 mn/min (Fig 1) 
were juvestigated of specimens dn fast 
(oso°C —~ 1 nour), of specimens aye Le 
aad 3) ec dwens aged wider a stress 
for 1006 hours. Tie UTS was Luis a 
card 2/6 ageing fro 112 to 125 kg/mm and te 


/ / 
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cece Of ydrogeu ont 
“a dbey 

wild ere rmse dn hydrogeu cettebd. 
de, endence of the mecaarica- prepenbore 
ow the i auroren content anu the raie|e ia:- 3 
dines 7 Vineated at Soeec ier tL Ngee) > eat 
anneal er al 60°C for i eut Pods. 2 eine 
pais OD avs she dependence wi begets f 
VPeaG aidbeay oF the ByaProsek Combe dio oun ao 
ter persrruess Metallograpile bowesb 
abboy wate various bydronet- Cones goo, ok Died 
At Poor Lemperature y the ajlivoy, 
pesirue dure. The cianect of yerar: 
tae ad bos consists it cuarsentine Cs bye thgod 
an bak -oweth content bnereany& ua t 
arraroniiy aiso in incre sin, but fo, he se i 
pophasc. ris 6 anu 7 sliow tHe Pest ' cae 
of two VP-< niloys containing. telos L tps 
res, ectivelys in reiation to Lit | op a 
Pig Gand @ Sn0W photemicroyra |! Wt 
an oxysen content of QO.) ane Ono ‘ 
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66225 
suv/] eh-b- 3-0/4? 
influence of Hydrogen on the Properties of a ‘igher erees pamit 
yr-8 Alloy 
of the alloy ype was carries eit. 


on the cree] 
oxyfen ail ©. GG). 


two VT-3 alloys of G.1l and ©. bis 
¢.015 and U.025% hydrogen were tor cree: 7 
properties at 500°C alter 100 hours ate atrens ob eos fw 
As the hyarogen content increaseu fron tGa bo erly aes 

in the residual deformation was ounerverd (see 
ob hydrogel oo pis wade BP eat 
tie VE-98 alloy teed Verb beet 
hho aubirob.s arviye 


buvestigaben 


increase 
Table 1). The oolLuence 
of the residual pephase in 
heat treatments is shown in Table a. 
at the following conclusions: (1) Lnvest ey ee cen Ge tad 
influence ot nydrogen within tue limits @,.005 and & Ga 
on the mechanical properties oL Lire VP-b allay van ps 
that a considerable Lowering of ydastic 
at a ayarogen content of 0.015% wich is 
the instability ot the B-phase in tue stractere anu al 
(2) The investigativs oF Ele i 


ais 


ropertior ote! 


AS euUCLALEG 


decomposition. Pek PPE EE 


hydrogen on the properties of tie abeve aitey at varies 
straining rates has snown that toe pantacity ap the arse 
decreases considerably at tow testany ratess particnaar ts 

ye 
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influence of Hydrogen on the properties of a liisuel Creel 
yr-8 Alloy 
alloy jtnereases from LOD to 117 ke /min ie 
testing rate from 0.17 te his. pe fide Vee 
hydrogeik content of U.005%) (ce) tie ee 
of the alloy at room tenperalere Piste oe tel 
(-75 to ~196°C) changes rejativels ated 
content rage of U.005 to GeOOse. Feet 
temperature exerts a considerably iv 
the uydrowen content uj t? GC. OU%- 4 


ce 


content jnerecasess the hydroget exer | 
unfaveurable influence on the pro, ert’ 

(5) In the investigation of tne anil! 

the crees ot the alloy at 510°C in 2h 

found that as the hydrogeP cortent ria geese 


of residual deformation pnereases- eee 


cree} resistance of the alloy. te) Par poiane 
of VT-9 alloys witn ditferent hyarys onienes 
conrirned tie presence ot resi Glas prise 
At Low hydrogen contents (up to GUL) bate rere} 
f-phase is unstable and durate, ayedb. petedets 
polybdenun between the @ and pophnases tates 


wid 
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§/162/61/000/000/001/029 


AUTHORS: Altunin, Yu- F., Glazunov: s.G. 


TIT LE: Titaniuni-aluminum binary alloys: 
SOURCE: Titan Vv promyshlennosth; sbornik statey- Ed. by §.G.Glazunov- 
Moscow, 1961, 5-30. 
ve of the paper Co compilation of a 
racte ristics(HTC) versus tne composition of Ti-Al 
y to provide a pasis for the study of the in- 
e HTG of Ti-Al alloys. Another objective 
region which, 80 to speak, consti- 
Al). A 


mprised the experimental 


TEXT: The objecti 
diagram of high-temper 
alloys with from 0 to 50% Al, primaril 
fluence of various alloying elements on th 
was the study of the HTC of the two-phase a ty 

tutes an "alloy" of Ti with the Ti-Al y- phase (the phase containing 364 
literature survey of the subject is set forth, with heavy dependence on the work by 
H.R. Ogden et als (Trans. AIME, Inst. Metals Div.) V- 197, .953, 267) for the 0- 350% 
Al range, the work by W.L. Fink et al. (ibid.. 1931, 1150) for a projection to the 50- 
100% Al range: the intermetallide work by P.Duwez et al. (ibid..Vv- 194, 1952, 70), 
the peritectic-reaction work by £.S.Bumps et al. (ibid., V- 194, 1952, 609), the 
peritectoid-az-reaction work by K.Sagel et al. (Z.£. Metailkunce, v.47, 10.8, 1956, 
529), and others. A tentative phase diagratr e latest literature 


ature cha 


n is plotted using th 
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data. 
(3) TiAl; + liquidus 
Ogden (cited above) 
to optimal HTC for alloys in the region 0 
two-phase (a +y) region. Mechanical tests of 
at 20°C, 500%, and 800°. Alloys with 0 to 38% Al 
alloys with greater Al % were toobrittle. 
mens vacuum-annealed at 90 
to the phase diagram and 
with 70x enlarged photographs 
of pure T (a-phase), pure Ti (twins), 
vals (in Land PL). Generalized findings at 

and hardness increases, ductility decreases, 
required to obtain discoloration in PL: 

(2) Region of (ata), 4 phases: 
alloy further; greater additi 
strength and hardness. 
(3) Region of € phase distinguished by redu 
two-phase structure. (4) Region pt 

in strength and a Hy minimum. 5 i 
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It comprises 3 peritectics (P): 
= solid solution (SS) of Ti in Al. 
and I. 1. Kornikov (Akad. n. SSSR, 
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(1) bf liquidus *y 5 
The survey of the tests by 
Trudy IMET, no.2, 1959) points 
f concentrated SS's bordering against the 
alloys of the 
(at 2% 
The mechanical prope vties (MP) of speci- 
0°C for 10 hrs are tabulated and graphee 
the various phase transformations. 
in ordinary light (1) ‘and polarize 
and Ti-Al alloys with up to 
0°c: (1) Region of a-phase: 
with increasing Ai content. 
73° for pure Tl, 
Small additions of a2 increase 
ons, up to replacement of the a phase, 
a> phase is clearly distinguishable fr 
ced strength and hardness (minimum) and 
of a phase (23 - 24.5% Aj manifests sharp reduction 
(5) Region of fa2ty) phase. Increased strength and 
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(2) y + liquidus =TiAl,; 


Ti-Al system were made 
intervals) were tested; 
in contrapesition 
In correlation there- 
1 light (PL) are shown 
36% Al at 2% intar- 
Strengtn 
Rotation 
93° for 6% Al alloy. 

the strength of the 
decrease both 
oma phase under Pi. 
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Titanium-aluminum binary alloys. §/762/81/000/000/001 /029 
hardness, but complex behavior due to 5S transtormations and non-equalhbrium 
states. PL permits distinction between phase formed by G27 pnase cecomposition 
and y phase formed by peritecti reaction. (©) Region of y phase: Minima) stcenyth 
and hardness. With 380 AL, liquational nonunifarnntics appear “The mechanical 
roperties at 500 ang 300°C are discussed in some detail. Surmaee: (lL Lae 
of witoya rich in Al (ap! y FeRton) are significantly better than the HC of Tj-rich 
alloys; best are the HTC of 32% Al alloy ia the two-phase regiore o7 ag ¢mm” at 
20°, 62 kg/mm? at 500°, 71 kg Jrnm® at 800°C. (2) Alloys in the e-phase region, 
have low strength at all temperatures; however, the 22% Al alloy has 63 kp /mm* 
at 800°C. There are 29 figures, 2 tables, and 15 references (3 Russian-language 
Soviet, 8 English-language U.S., including one Russian translation, and + German- 


language)- 
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AUTHORS: Glazunov, s.G., Yelagina, L.A., Kotova, VI. 

TITLE: Alloys of the titanium- silicon and titaniurn-alurninum-siticon system. 

SOURCE: Titan v promyshliennosti; sbornik statey. Ed. by S.G.Glazunov. 
Moscow, 1961; 41-74. 

, investigation of the 

structure of 

The objective 


TEXT: This experimental report adduces the results of a 
mechanical properties at 20-800°C, the phase composition, and the 
Ti-Si alloys with up to 4.5% Si and Ti-6Al alloys with up to 2. 5'%Si. 
of the investigation was 4 determination of possible means fo: increasing tae 
strength of Ti-Si and Ti-Al-Si alloys through heat treatment and, ultimately, to 
find high-strength and high-temperature alloys with acceptable ductility. The 

basic problem is to reconcile the presence of the hardening intermetallic compounds 
with adequate ductility. This has already been achieved in Ti- 13$n-2.5Al alloys: 
Reference is made to D.A. Sutcliffe! s findings (Revue de Metallurgie, no.3, 1954, 
524) on the desirable effect of Si-Ti intermetallic compounds on the nigh-tempera- 
ture (HT) strength and fusion resistance of Ti. Sutcliffe and M.Hangen et al. 
(Trans. ASM, v.44, 1952, 518) have commented on the hardenability ef Ti-Si alloys 


by heat treatment which, according to P.D. Frost (J. of Metals, v.31 no. 1, 1956, 
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Alloys of the titaniurn- silicon and... 
35-42) can be attributed to inter 
Ti-(0.03-4.9)Si and Ti-OAL-(0.02-2-5)5i, 
and Ti-6Al-2.55i-25n alivys (composition det 
reason for the great number of binary 
for an accurate determination 
according to Sutcliffe, drops most sharply int 
The invariable Al concentration in the ternary 
as possible without incurring the formation of 
introduction of the Cu and Sn into the most HT 
Ti-ObAl-2.551, was motivated by a hope to impr 
The preparation of the base 
f each composition were te 
performe 
possibly ox 
spectroscopy) 


ailed in 


-resist 


impairment in ductility: 


4-6 specimens 0 
ardness tests were 
ioad after removal of a 3-4-mm thick, 
composition was determined by X-ray 
Results: (1) Binary Ti alloys with mor 
than 1% Si can be hardened by quenching 
heat treatment of Ti-Si alloys (2.5% Si) 
15-18 kg/mm“. (2) Quench-hardened allo 
(2 to 2.5%) Si content are equal in F 
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and aging. 


Card 2/3 


APPROVED FOR RELEASE: 09/24/2001 


metallic segregations. 
tests were ma 


alloys in the re 
of the effect of Si on the notc 
hat particular con 
Ti-Al- 
the duc 


ove its HT characteri 


sted, and the mean resu 
d witn a 5-mm diam 
idized, surface layer. 


e than 0.5% Si and ternary 
Tne maximum attal 
is 30-31 kg/mm? 
ys of the Ti- 6A1-Si 
IT characteristics to the 


psi eh reed dete ah 


S/762/%1 (900/000 /004 102% 


In addition to the alloys 
de of Ti-6Al-2.55i-(0.9-1.0)Ou 
two full-page tabies). The 
gion near 0.5% Si is the need 
h-toughness which, 
centration interval. 
as selected as great 
The 


Sn alloys 
stility- reducing %> phase. 
iry alloys, 
istics withoubany 
jescribed in 
it is 
 sall and a 750-«g 
Phase 
were taker. 
alloys with more 
nabie through 
and of Ti-6Al-Si (2.590 Si) 
system with an elevated 
BT10 (VT-10) and BT9 


ant of the terni 


materials is ¢ 


Debyegrams 


CIA-RDP86-00513R000500020010-3" 


"APPRO : 
- sidelae a eee CIA-RDP86-00513R000500020010-3 


Alloys of the Litanium-silicon and... S/ice/ol /000/000/003/029 


ess ductile and a 


quenching &ppears 
(attributed 


the alloys investigated are | rot ence, in 
(3) The hardening achieved 6Y 
to be a result of the formation of a S: supersaturated solid at solation 

Jand the ine eption of its decompo- 


to a suppression ofthe entectoid transformation 

sition, whereas the sharp Increase in britlleness upon Lenape ring is a result of Lhe 
further segregation of the intermetallic compound ‘Pa St ane the cafaverable dis~ 
position of its particles pred poe. sanslorraalion. (+) 
The silicon increascs the temperature of recrystallization of tae titaniam. The 
aood HT characteristics, the relatively low specific gravily, and 
ability of the atloy:ng elements of Ti-Al-Si alloys justify the conc 
of this system will become suitable for casting, provided that their properties are 
sufficiently stabilized. There are 18 figures, 8 tables, and 3 English-language 


references. 


(VT9) alloys: howovess 
the stability of their properties. 


etermined by the oriented 


the ample avali- 


‘asion that alloys 
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AUTHORS: Glazunov, S.G., Lotareva, OB. ae 4 


, _ 
TITLE: The effect of high temperatures On the properties of AB (ALB) alley 
parts. ' A 


SOURCE: Lite ynyyé alyuminiyevyye splavy; svoystva, tekhnologiyé plavki, yit' ya 
i termicheskoy obrabotki. Sbornik statey- Ee. by LN Fridlyandgr 
and M.B. Al'tman. Moscow, Oborongiz, 1961, .70-74- 

‘¢ 
TEXT: The paper reports the results of an experimantal investigation of i eae 
possible heat-treatment procedures of ALS alloy and the problem of the instability [ew 
of the quenched ALS. alloy upon exposure to temperatures Above }00°C. Much is ae 
to be gained by 4 suitable heat treatment of the cast alloy wikich, after casting alone, H 
has-a tensile strength of 15-17 eg/mm? and an elongation af O-1h, whereas, ‘after 


0°, holdin for 10-20 nrs, and water COosilg: the tensile streng’n 


increases to 29-35 kg/mm and the elongation to g-20%, kt is theoriged thata 


prittle phase, P (AlgMgs) OF possibly, MgyAly, % which. the brittleness of the 
cast state is attributed, is transferred into the Solid solution during the tempering iy! 
heating, and the brittle network on the grain poundaries, disappears, SO that the fi 


alloy attains the structure of the solid golution (SS), except for 4 wparsely 
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encountered Mg Si phase, which is regarded as an impurity. In view of the instabi- 


lity of the improved SS, however, the tempered ALS alloy suffers from the ready . 
precipitation of the quenched solid olution and a sharp deterioration of its mechani- 
cal properties. In particular, the loss in ductility occurring the reby is 60 great — 
that the alloy becomes totally unsuitable for its ordinary applications (use in 
stressed parts exposed to the action of impacts). Therefore, any heating of the 
quenched alloys above 100°C is completely inadmissible, For example, a2 5-hr 
heating to 129°C results ina small increase in the tensile strength, an appreciable 
increase in the hardness (some 10%), and an appreciable drop in the elongation 


(from 20-14%). At yet higher temperatures (150-225°), the mechanical propezties 
are severely impaired and approach the prope rties of the ngn-heat-treated alloy. | 
The precipitation of the solid solution can be distinctly obse rved on microsections 
(at magnifications of the order of 1,500x) after 30 min heating at 180° (several 
microphotographs are shown). There are 7 figures only; rio references. 
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AUTHORS: Glazunov, S5.G., Solonina, O.P. 


TIT LE: Alloys of the Htanium-zirconium-aluminam systera. 

SOURCE: Titan v promysniennosth) spornix statey- ed. by §.G.Glanunov: 
Moscow, lol, F5-T8. 

sta] investigation, per- 


an experime: 
project was the 


TEXT: The paper reports the results of 
formed in 1957, of the yieZr-Al system, The objective of the 
development of a Ti alloy with an increased high-temperature (UT) creep jimi 

(30 kg/mm* for 50 hrs al 475-5000C) than is currently available wilh the HT alloys 
BT8 (VT8) and BT 10 (VT 10). {fnasmuch as a-type Ti alloys have the hiyhest € reep 
limit, Zr and Al, which form the largest regions of a solid solutions (SS), were 
selected as alloying elements for the new alloys, using 6-14) Zr and 2-10% Al. 
100-g ingots were cast {rom alloys consisting of sponge Ti (tensice strength: 45 xg! 
mm) and pure metallic Zr and Al. The test specimens consisted of i1x Ll-mm 
forged and tempered rods. Tensile tests were performed at 20 ana 500°C, creep 
tests at 500°C. To save time, the specimens were neld for 25 hours at 500°C 
under a load of 30 kg /mm2, whereupon the residual elongation was measured. 


mechanical properties obtained are plotted against the Al and Zr content. The 
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strongthoning affect of Al is found to be significantly greater than that of Zr. For 
example, an alloy with 6% Al had a tensile strength of 95 kg /mrn*, whereas an 

alloy with 6% Zr attained only 62 kp /mam® with nearly identical ductility. However, 
the elongation with 8 and 10% Zr is more than 20%, whereas specimens with a like 
Al content are completely brittle. In the ternary Ti-Zr-Al alloys the principal 
strengtiening element is the Al, both at 20 and at 500°C. Optimal creep resistance 
is attained by alloys containing more than 8% Zr and more than 4% Al, Alloys with 
4-8% Al and 6-14% Zr, which manifested the smallest residual clonzation (0.12 - 6.25% 
after 25 hrs at 500° under a 30 kg /mm? load), were tested more extensively. Tests 
on the effect of stepwise quenching and isothermal tempering an the mechanical 
properties and thermal stability showed increased tensile strength and decreased 
ductility after quenching than after tempering. Temperature stability was tested by 
50-hr soaking at 500°C and mechanical testing at room temperature. Alloys with 
up to 6% Al were more stable after ternpering; alloys with more than 6% Al were 
more stable after que iching.- Ductility was somewhat reduced after aging in all in- 
stances. Ductility is improved (although strength is not affected) upon reduction of 
the forging temperature from 1150° to 900° (test results tabulated). After com- 
pletion of the subject tests in 1957 the authors became aware of the analogous tests 
of the U.S. firm Mallory-Sharon (Iron Age, v. 182, no.17, 1958) on a very similar 
alloy (881), except that 1% (NbtTa) was also present. Additional tests were made 
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with an ad-hoc prepared 881 alloy, and it was found that its tensile strength is equal 
to that of the previously tested alloy 1125, but that its room-temperature ductility 
is significantly higher. Thus, the (Nb+Ta) addition improves the ductility of the 
Ti-Al-Zr alloy without impairing its HT characteristics. It is suggested that 
alloys with 6-8% Al and 8-12% Zr may setve as a basis for HT alloys for operation 
at 600-700°C temperature. There are 4 figures, 2 tables, 4 references (1 Russian- 
language Soviet, 2 English-language ~ of which one in Russian translation, and 

1 German). 


ASSOCIATION: None given. 
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AUTHORS: Glazunov, S.G., Solonina, O.P. 
erties and structure of the BT3 (VT3) and BT3-1 (VT3-1) 


TITLE: Mechanical prop 
their content of alloying elements. 


alloys as functions of 

SOURCE: Titan v promyshiennoshi sbornik statey. Ed. by Ss, G. Glazunov. 

Moscow, 19ol, 142-159. 

TEXT: The paper describes 3 test series relative to the effect of (1) O, (2) Ni, 

and (3) a varicty of other alloying elements on the VT3 and VT3-i Ti alloys. Effect 
of O: The subject experimental investigation Was prompted by the observed lowe r- 

yng in strength of various Ti alloys, for example, VT3-1, upon sntroduction into the 
alloy of high-grade sponge Ti which, because of its lower cortent in Fe, Si, and O, 

exnidits a tensile strength of 38-50 ky /mm” as against 43-60 kg /rem® of the less 

pure Ti employed previously. Earlier tests had shown that ia VT2-1 (Ti-5Al-2Cr- 

1.5Mo) O serves &§ a stabilizer of a-phase Ti, but that its effect on tne plesticity _ 
rmal stability of the alloy beyond 0.2% becomes adverse, primarily through 

its accelerating effect on the decomposition of the residual B pnase. Ai, on the 

other hand, stabilizes the B phase which acting as ana stabilizer (cf. Blok, N.L, 

et al«, pp- 112-120, of the present compendium, Abstract 3/762 /61/000/000/010/ 

029). The Al enters into the B phase in small quantities (hundredths of a percent) 

and increases its quantity and, hence, the a- solid-solution golubility of the elements 


forming the B phase, namely, Cr and Mo, and, ultimately, improves its stability. 
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The specific objective of the present project was an investigation of the efiect of 
0.1, 0.2, 0.3,0.+,and 0.5% O on the mechanical properties and therma, stability of 

a VT3-1 alloy with 4, 5, and 6% Al content and a fixed 2% Gr and 1.59% Mo cantent. 
4-kg melts were fused in an arc electrofurnace. Sponge Ti (39 kg/mm?) Was SUp- 
plied with Ali-Cr-Mo ligature and TiO>. Tension specimens 9 mm diam and Mesnager 
impact specimens were produced. Standard VT3-1 heat treatment was applied: 
Heating to 870°C, cooling to 650°, anc air-cooling. This procedure ensures opli- 
mal plasticity after 100-hr aging at 450°. Short-duration tensile tests were made 
at 20, 350, 400, #50, and 500°; thermal stability entailed LOd-hr soaking of finished 
specimens at 350-500°, followed by mechanical testing at toom temperature (RT). 
The RT tests (graphed) indicate that a 1% increase in Al is equivalent to a O.1% in- 
crease inO. A gain of 6-8 kg/mrn® in tensile strength is accompanied by @ reduct- 
jon in plasticity and notch toughness, most noticuzbdly so with 0.5, 0.4, and 0.2% O 
and 4, 5, and 6% Al. Thermal-stability tests indicate that with increasing Al con- 
tent the embrittling © limit decreases, for example, 0.4, 9.3, 0.2% O, with +, 3, 
and 6% Al, respectively, lead to brittle failure. Uniform thermal stability W2S OD- 
tained with 0.2% O, and 5% Al and with 0.3% Og and 4% Al (azter 100 hrs at 500°); 
any further increase in %O reduced the embrittlement temperature (450° at Q.z% Ors 
350° at 0.5% O2). Thus, Ai should be regarded as the primary strengthening agent. 
For example, at 450° a 1% increase in Al content increases the tangile strengtn by 
8-10 kg/mm, whereas a 0.1% increase in Oz content has no appreciable effect. 
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Mechanical properties and structure of the Br3 (VT3).-- §/742/61/000/000/014/029 
Mn, Cu, Sn, Zr, and V exert a favorable effect on the strength of the VI3-i alloy 
without impairing its thormal stability. Thorgs ara 10 figuroa, EA tablas, and 3 

references (2 Russian-language Soviet and 1 English-language u.S.). ‘She particl- 


pation of G. F.Karelina in tne work is acknowledged. 


ASSOCIATION: None given. 
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S/762/81/000/000/020/029 
AUTHORS: Glazunov,S.G., Kurayeva, V.P. 


TITLE: Tho titanium alloy BT10 (VT10) with elevated creep limit. 


SOURCE: Titan v promyshlennosti; sbornik statey. Ed. by 5.G. Glazunov. 
; Moscow, 1961, 216-226. 


TEXT: The paper summarizes the current state of the metallurgy of Ti-Al-Cu- 
Sn alloys (refs. to Bunshah, R. F., Margolin, H., Trans. ASM, v.51, 1959; Holden, 
F.C., et al., J.Metals, no.7, 1955, 117; Frost, PD D., Metal Progress,v. 75,no0.4, 
1959, 91-96), which have been found to be highly ereep-resistant, and describes an 
experimental investigation of alloys containiny 4.8-6% Al, 2-3.7% Cu, and 2-3% Sn, 
intended to attain a high-strength Ti alloy with a maximal creep limit at 500°C. 
TIO (TGO) sponge Ti was used with the addition of pure metallic Al, Cu, and Sn 
and binary Al-Cu and ternary Al-Cu-Sn ligatures, The melts were fused in a vacu- 
um arc furnace. Forging preheat to 1,030-1,050° was performed in an electric 
furnace. Following l-hr anneal at 800° and air-cooling, tests were performed at 
room T and elevated T. Thermal stability was tested by room-T tests after 30- 
100-hr aging at 500° with and without stress. Both Cu and Al are strengthening 
additions. Yet, they diminish the plasticity in equal measure. 500° aging streng- 
thens the alloy and reduces its plasticity. This consideration limits the Cu content 
to 3.5% and the Al content to 6%. The microstructure of tne alloy comprises an a 
phase and an intermetallic Ti3zCu compound. Aging does not uifect any appreciable 
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structural change. High-temperature (HT) tests at 500°C indicate improved shost- 
duration strength with increasing Cu and Al content. 100-hr Biress=rupture tests 
indicated that a strenyth of 48-52 kg /mme requires no less than 5% Aland 2.0% Cu. 
Such alloys exhibit stress-rupture strengths of 30 ky /mmim at $508 and 1s kg/m ne 
at 600°. Cu and Ai PBT Oye the creep resistance of the alloy, with an optimal crecp 
strength with 6% Al and 3.7% Cu, but at a sacrifice in plasticity. Sn, also, exerts 

a favorable effect on cr ene strength. The residual-creep-strain data exhibited some 
scatter. Optimal overa!l mechanical properties at 20 and 300° with satisfactory 
thermal stability are thus attained by an alloy with 5-6% Al, 2.3-3.5% Cu, and 2-3 

% Sn. Edurance-test data are reported as entered on the specification sheet for the 
VT10 alloy, together with data for the determination of a scaie factor to account for 
the diameter of the test specimen. At RT the 107?-cycle endurance limit for a 
smooth specimen 5-mm diam is appx. 50 kg/mm. Compression, torsion, and 
shear-test data are tabulated. Ultra-short-duration tensile tests at 600, 700, and 
800° are reported and compared with sirnilar data on the BTS (VT8) alloy. Low-T 
test results obtained at -40, -70, and -196°C are reported. A complete full-page 
tabulation of the physical properties of the VT10 alloy is provided. Inasmuch as Cu 
is a eutectoid £ stabilizer, tests were made to explore the eifect of quench, temper- 
ing, rate of cooling during quench, etc., on the properties of VT10. The results 
were totally negative; quench cannot fix the B phase (cf. Blok, N.I., et al., same 
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compendium, pp. 227-231, Abstract $/762/61/000/000/021/029). VILG is not an 
a¢® Tialloy, but an a alloy with an intermetallic-compound atrengthener. The 
present study essentially is an shen eo) of the relaxation and recrystallization 
ing deformation ane reheation. Tiis characterized by a less 


process following fo a) 
‘ 


io 
i 
ue 


than normai (for me ta) uniformity in the rate of rvearystahinaticn and tie rain 
size resulting from it. Reheating of VT10 atter deformation leads to 

700°, as indicated by sharply defined A-ray interference ru with a distinct 
doublet. Rec iaiiaation seta in at $00°, with individual reflections on the rings. 
The nurnber of individual points increases with increasing T. Texture is preserved 
up to 950°. Beyond 950° the rings are transformed into individual socts, which sug- 
gests completion of the recrystallization at a T which coincides with the phase- 
recrystallization T. The end product of this investigation is a VWT10 alloy of the Ti- 
Al-Cu-Sn system with an clevated creep strengea (28-30 ke /mim™ with 0.2% residual 
strain after 100 hrs at 500°C). The allo py is currently being operationally tested on 
parts operating at 500°. There are 11 figures (including an over-page-size fold - 
out with X-ray photos), + tables, and 4+ references (1 Russian-language Soviet and 

3 English-language U.S., ali cited in the tex The participation of lab assistant 
Zn.D.Afanas'yeva in the ee imentation and that of M.I. Yerrnolova in tne recrystal- 
lization X-ray study is acknowledged. 


ASSOCIATION: None given. 
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81/762 761 /690/060/622 /029 
AUTHORS: Glazunov, S.G., Moiseyev, Vow. 


TITLE: Heat treatrnent, structure, and properties of the BTia (VT1-+4) alloy. 
1 


SOURCE: Titan v promyshleunosti; sbornik statey, Ed. oy S.G. Glazunov. 
Moscow, 1961, 232-244, 


TENT: The paper describes an expe rimenta! 
an optimal heat-treatment procedure tor the Ti-Al-Mo-V alioy VPLS. The principal 


investigation intended to establish 


i 
function of the atloyitg ¢ elements is the stabilization of the 2 phase in the titanium, 
the alloy may, therefore, be termed a martensitic alioy. ‘Pha alloy contains 3.5- 
4.5% Al, 2.5-3.5% Mo, 0.7-1.5'% V, with admixture not to exceed 0.4% Fe, 0.13% Si, 
C.i% C, 0.15% 0, 0. 05% N, 0.015% H. In the absence of eutecto:d-forming admix- 

tares the equilipriu tate consists of an ap e with a he jattice and a 


an 
small quantity of ci ee p phase. A step-by-step ci: :) res the offects of 7A 


various Quenching and anneal processes rion below and above the _-f 
boundary of martensitic transtforrna 
or VT 1-4 alloy with the metastable phases 2 


affected by low-temperature aging a5 a result of dispersive 


womecharnica. properties 
pniticantly 
The aging 


ceo 


structure 


action leads from the primary Mo-pour } phase to an enriched j§ phase with 

paration of Mo-poor a phase and, finaliy, to the equilibrium 3 ete for the 

ven tempering temperature and a phase. sng, the VT 14 ailoy 
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consists of fairly large particles of pranary a phase, residual» phase, and the dis- 
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ardnass to the eiloy) forried as a resuit 


yhase Gwvhich affords strength and 


he decomposition of the 3 phase. An i gation of a4 VP 14 alloy containing 
it ee -Gf 4 of eee Oey Behn sac ts 
ah cee ty Bk 3.05% A Vio., G.85%) V, 0.03% Fe, 0.07% S:, and G. 060 C indica 


Bae aera a eer 
fo thnae elie 


Lanneal procedure ior this alley, atiording an cle icity (clonyation 
oft . - . * - 2 . ri : . 3 
} : of 40-50%) and a scene Strengin = ag /miaS), 


0-00 roin 
stren: gtn at 
water trom $00-3oG°, with aging at 

; of rod material at pre-quenchn temper 
i Tne VT1l4 alloy is extremely s 
smation and heat treatmer A neetiat of 


ya to #00-8307C 
ted eile 


ith subseg Ue nt 


tive to ov oe “ 
the alloy to above Y20-930"¥ le 
of the alloy after hardening heat treatment. Hence, hot working snoalé be performed 
at ‘T not to exceed 920-9309, witha re at temperature 
of not less than 50%. z fiuvuces and 1 (unnurmibere.) no references. 
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described by J.B. McAndrew and H.D. 
1956). The so-called y phase constitutes an in 
variable cornpositicn, with a specific 
alloy at T from 20 to 1,100°C manifests a ten 
at 800°. The tensile strength of the unalloyed 
100-hr stress-rupture strength of the y alloy 
900°, and 5 kg/mm# at 1,000°. 
zing alloying elements, such as Nb, Mo, Ta, an 
Vv, enhance the strength of the alloy. 
appears to be the ¥ ag 
at 1,000° 38 kg/mm“. An attempt to 
alloy by means of a refinement of its struct 
and 1.0% B failed; brittle fracture, without 
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TITLE: High- strength 
SOURCE: Titan v promyshlennosti,; sbornik statey. 
Moscow, 1961, 245-253. 
PEXT: The paper describes an investigatio 
mecnanical properties of the so-called y Ti allo 
Kessler (J. of Mat 


termetallic TiAl compound of 
gravity of 3.5 
gile-strength pea ae 
y alloy at 1,060° is 26 kg/mm*, The - 
is 17 keg /rmm* at 600°, 9 kg /mm? at J h 
An investigation of the effects of ps 

a V, showa that 2ll of them, except 
Of the alloys tested, the moat promising 
oy with 5% Mo; its tensile strength at 2 


increase the strength an 
ure by means of additions of 0.1, 0.5, 


measurable elongation or necicing, 
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Ed. vy S. G. Glazunov. 


ale, v.8, no. 10, Section 2, 


Mechanical testing of the y 
k of appx. 43 k /mm? 


(i- phase~ stabili- 


0° is 49 kg/mm“, 
d plasticity of the y 
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_ Was observed. Hence, B cannot be regarded as a useful plasticizing additive. Caat- 
ing tests manifested good fluidity and, hence, suitability of the alloy for the casting 
of irregularly shaped parts. Addition of up to 10% Nb, Ta, and Mo did not appear 
to impair the casting qualities of the y alloy. A photograph reproduces a highly 
branched, antler-shaped, casting of y alloy with 7% Nb, comprising two compressor 
blades and two rows of tenaile-strength and notch-toughness specimen blanks. The 
casting was performed in a special furnace for the carbonlesy casting of Ti; the 
surfaces of the castings were entirely free of any poren. Attempts to forge caat 
Y-alloy billets at T up to 1,200°C were unsuccessful. Attempts wara also made to e 
obtain a deformed structure in the y alloy by means of HT pressing. Blanks 48-mm 
diam and 60-70 mm high were employed; the results of tests at 1,200, 1250, 1,290, 
1,350, and 1,390° indicated beat deformation at 1,390° with a reduction in area of 
appx. 65%, but not without formation of fissures. In summary, the investigation of 
the y alloy indicated optimal possibilities for its use at 800~1,000° and opened up 
stidl] more promising avenuea for the development of HT alloys based on it. In ad- 
dition, the excellent casting characteristics of the Y alloys are encouraging for the 
production of odd-shaped parts. There are 10 figures, 7 tables, and 2 references 
(1 Russian-language Soviet and 1 English-language U.S.). The participation of tech 
nician A.K.Gavrilov in the investigative work and of §.B. Pevener in the hot-prossing 
operations is acknowledged. 4y, 
— : co Ty 
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Moscow: 1961, 25 
id metnods for tne 
bjective is to over~ 
Ti and its em-~ 
reiractory mold 
“xO? MgO, 
tested; the raolds 


t of equipment @t 
The immediate 0 
al activity of molten 


es the developmen 


TEXT: The paper describ 
making of shaped castings of Ti and its alloys. 
come the difficulties occasioned by the chemic 
brittlement upon reaction with O, N, and il and even with ordinary 
materials. Mold materials: Crystalline quart%s electrocorundumt, 
BeO, and CaQ molds, bound with ethylsiiicate and Zr nitrate, were 
were made by the lost-wax pattern methoc. The Ti was heated to + 2,000°C and 
fased in an induction furnace with a graphite crucible; the guitability of the mold ma- 
ged by its interactio Hgquid Ti as manizested by its sticking 
ness ol the casting, the presence of cavities in 
ve found to be tae most accessible and least 
pyectionadly with the Ti. White clectro- 
of the casting with surficial pores: The 
a 9.015-0.02-mm graphite or 
oured into the mold, 


l-gas atmosphere: 


no with the 


terial was jud 

to the mold, the and 
it. SiO» and fused electroco? 
costly materials, but SiO, interacted ot 
corundum performeé better, but left some 
reaction of the metai with the mold wes inhibited by 
TiC layer applied in the form of a co.loidal alcohol suspension p 
drained, and firmed up py 2-3-hr baking at 850-900° in a neutra 
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